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. 
Evidence now suggests that some people can exert some degree of control over seizure initiation and inhibition. In 
order to explore this further, 79 young people with epilepsy, attending specialist residential schools, were 
interviewed regarding awareness of seizure precipitants; recognition of seizure warnings; attempts at seizure 
inhibition, and ways of self-inducing seizures. Questionnaires with the same content were completed by residential 
care staff. 
Results show that many subjects claimed to identify seizure precipitants (63.3%), experienced warnings (70.9%), 
and had developed means of trying to inhibit seizure occurrence (50.6%). However, in each instance, staff reports 
were much lower (56.9%, 47.2%, and 22.2%, respectively), and one-to-one concordance was poor. A larger than 
expected percentage of self-induction was reported by both subjects (8.9%) and staff (9.7%). 
The implication of these results for both the investigation and treatment of epilepsy are discussed further. 
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INTRODUCTION 
Recent years have seen a growing interest in the 
precipitation and inhibition of seizures. It is clear 
from the literature that epileptic seizures art  not 
random events, but rather may occur in response 
to a variety of environmental stimuli, internal or 
external to the organism 1.
Thus, some individuals can induce seizures at 
will, while others report techniques they have 
developed themselves for inhibiting or aborting 
seizures 1-3. An additional number of people 
benefit from being taught strategies for seizure 
control, as is demonstrated in the growing 
literature on the use of behavioural approaches to 
seizure management 4-9. 
It would seem that some individuals, at least, 
are able to exert some degree of control over the 
initiation and inhibition of seizures. However, at 
present we still know very little about individual 
spontaneously-developed methods of seizure 
control, particularly in children. Such information 
could only serve to enhance the impact and 
effectiveness of behavioural approaches to se- 
izure management, for example by being used in 
decisions about when to employ behavioural 
strategies, and further, may have implications for 
the type of approach that is most likely to be 
effective. 
This study investigates perceived self-control of 
seizures in adolescents attending residential 
schools for pupils with epilepsy. We were 
particularly interested in awareness of pre- 
cipitants; ways of self-inducing seizures; recogni- 
tion of warnings and methods of seizure 
inhibition. 
METHOD 
All young people participating in the study were 
seen individually, and interviewed following a 
pre-determined schedule, with respect o: seizure 
precipitants; self induction of seizures; warnings 
of seizures, and inhibition of seizures, as shown in 
Table 1. Residential care staff who worked closely 
with the particular individual being interviewed 
completed questionnaires, with the same content 
as the interview schedule, for that young person. 
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Table 1: Questions asked at Interview and on Questionnaire 
1. Can you (or name of child) ever tell if you (he/she) are (is) 
about to have a seizure? (If Yes) How? 
2. Are there any things that may make you (or name of child) 
have a seizure? (If Yes) What are they? 
3. If you (or name of child) feel(s) that you (he/she) are (is) 
about to have a seizure is there anything you (he/she) can 
do to stop it? (If Yes) What? 
4. Are there any things that you (or name of child) can do to 
bring on a seizure? (If Yes) What things? 
Their responses were to be based on direct 
observations of the young person concerned. 
The young people were all pupils attending 
either the David Lewis School, Cheshire, or St. 
Piers Lingfield, Surrey. Criteria for inclusion in 
the study were: (1) age 14 years or over; (2) have 
true epilepsy as verified by clinical and EEG 
evidence; (3) have had at least one epileptic 
seizure in the year prior to interview; (4) be 
taking regular antiepileptic medication; (5) be 
able to communicate readily, and (6) have no 
progressive brain disease. 
RESULTS 
Subjects 
Seventy-nine young people were interviewed, and 
questionnaires completed for 72. The group 
consisted of 32 girls and 47 boys with a mean age 
of 17.2 years (sd, 1.48; range, 14-22 years). 
Seizure types were varied: 60 had generalized 
tonic-clonic seizures, 19 had absence seizures, 20 
had akinetic attacks, 46 had simple partial and 41 
complex partial seizures, and 11 young people 
had myoclonic seizures. Of the total, 63 subjects 
experienced more than one seizure type. 
The mean age of onset for the group was 4.1 
years (sd, 3.26) ranging from one month to 13 
years of age. Information on IQ levels was 
available for 65 subjects, for whom the mean IQ 
was 68.2 (sd, 15.29), with a range of 40-103. 
With regard to antiepileptic drug regimen 
(AED), 15 subjects were on a monotherapy 
regimen, 41 were taking two AEDs, 19 were 
taking three AEDs, and four were taking more 
than three drugs. Carbamazepine (62) and 
sodium valproate (37) were the most frequently- 
prescribed medications. Others included: 
phenytoin (21); clobazam (16); acetazolamide 
(11); ethosuximide (6); methsuximide (3); oxcar- 
bazepine (3); lamotrigine (3); primidone (2); 
diazepam (2); nitrazepam 
phenobarbitone (1). 
C. A. Cull et al 
(2); clonazepam (1); 
Summary of data 
A summary of the data is shown in Fig. 1 and the 
results are presented in more detail below. 
Seizure precipitants 
A greater number of subjects (n = 50; 63.3%) 
identified conditions under which they thought it 
was more likely that seizures would occur, than 
was thought by staff (n = 41; 56.9%). One-to-one 
agreement is very poor. From Fig. 2 it can be seen 
that there is agreement for only 27 (37.5%) cases 
with respect o identifiable precipitants, yielding a 
Kappa coefficient of 0.08. 
There were a wide range of factors that were 
thought o make seizure occurrence more likely, 
(Fig. 3). By far the largest group involve stress 
related factors including: excitement, worry, 
anger, feeling upset and anxiety. The next biggest 
group relates to visual stimuli such as disco lights, 
flashing lights, television, reflected light. Included 
in the 'sleep' category are: lack of sleep and 
feeling tired. Participating in sports and going on 
fairground rides could act as precipitants for 
some. Medication factors include being on the 
wrong medication, having a drug change or 
missing tablets. Activities include working, cook- 
ing, dressing, and listening to music. In the 
miscellaneous category were diet, heights, and 
sudden noises. The range of precipitants iden- 
tiefid by staff was very similar, although it can be 
seen from Fig. 4 that stress factors were 
considered to be of even greater importance. 
Here the miscellaneous category also includes 
smoking and menstruation. 
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Fig. 2: Recognition of precipitants. 
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Seizure inhibition 
Self induced seizures 
Of the young people, 8.9% (n = 7) were aware of 
means by which they could induce seizures, and 
staff reported that 9.7% (n =7) did induce 
seizures. However there was one-to-one agree- 
ment in respect of only two subjects. 
Methods of self induction included: looking at 
reflected light; fixating on an object; inducing 
tension; overbreathing, and screaming. Other 
methods observed by staff included sitting too 
close to the television, and going through the 
motions of a seizure. 
Warnings of seizures 
The extent of agreement between subject (n = 56; 
70.9%) and staff (n = 34; 47.2%) reports is, again, 
not particularly good (Kappa: 0.38), with one to 
one agreement in only 31 (43.1%) cases, as shown 
in Fig. 5. 
Warnings for all reportees consisted of a 
physical sensation variously described as: shak- 
ing, tingling, twitching, jerks, pins and needles, 
vibrations, feeling numb, feeling wobbly. Other 
sensations included: double vision, dizziness, 
buzzing in the ears, feeling queasy. In addition, 
there were also reports of heightened emotional 
arousal, in particular, feeling frightened. Staff 
observations included feeling dizzy or giddy, 
experiencing a non-specific funny feeling, feeling 
cold or afraid, and the variety of physical 
sensations described above. 
Other activity. (5.2%). 
Unwell (3.1%) f 
Forty (50.6%) of the young people reported that 
they do take steps to inhibit the occurrence of 
seizure activity, although staff identified less than 
a quarter of the group (n = 16; 22.2%) as using 
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Fig. 3: Seizure precipitants--children. 
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Fig. 4: Seizure precipitants--staff. 
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inhibition techniques. One to one concordance 
was found in only 11 (15.3%) cases, with a Kappa 
coefficient of 0.17, (see Fig. 6). 
None of the young people had received any 
form of instruction in alternative approaches to 
seizure management, and the methods reported 
had been developed by the individuals 
themselves. A number of different inhibition 
techniques were reported, and these have been 
categorised as shown in Fig. 7. It can be seen that 
similar approaches were contained in staff 
reports, and that there was little difference 
between the frequency of use of different 
techniques. 
The group of young people who claim to be 
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Fig. 5: Occurrence of warnings. 
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able to inhibit their seizures represent 68% 
(n = 38) of those who report having warnings, 
and 60% (n =30) of those who are aware of 
seizure precipitants. 
Relationship between perceived self-control 
and other variables 
Statistical analyses 
Where appropriate, statistical analyses were 
undertaken using the Chi square statistic avail- 
able on SPSS-PC programs. Group comparisons 
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using the variables described below were made 
with respect o the percentages of self and staff 
reports for awareness of warnings, recognition of 
precipitants, and attempts at inhibition. Self 
induction of seizures was not included in these 
analyses given the small numbers of subjects 
claiming, or reported, to exhibit his behaviour. 
mentioned, this difference failed to reach 
significance. 
Medication 
Because of the wide variety of antiepileptic 
medications being taken by the subjects in the 
study, it would have been impractical to attempt 
an analysis of the role of each individual 
compound. However, the impact of number of 
drugs was investigated by comparing subjects on 
one, two, and three or more, drugs. 
With respect to self-report, a significant 
difference was apparent (Z 2= 11.25; P<0.05), 
such that attempts at inhibition were more likely 
to be reported by young people on two rather 
than one or three or more drugs. However, no 
significant differences were found ~vith respect o 
staff reports. 
IQ 
Seizure type 
Clearly, it would be of interest o explore the 
relationship between seizure type and the para- 
meters of self-control of interest here. However, 
more than 79% of the group exhibited more than 
one seizure type, such that 57 subjects ex- 
perienced both generalised and partial seizures, 
and only 12 and 8 were subject to only 
generalized or only partial seizures, respectively. 
For this reason, it was felt that a comparison with 
respect o seizure type was not an appropriate 
exercise in this instance. 
Age of onset of epilepsy 
To investigate the impact of age of onset of 
epilepsy on perceived self control, three age 
levels were compared with respect o reported 
warnings, precipitants and attempts at inhibition, 
as follows: <1 year (n = 15), 1-5 years (n = 37), 
and 6+ years (n = 26). The analyses were carried 
out separately for self- and staff-reports. 
For the self-reports, no significant difference 
was found (Z 2= 6.08; P = ns). Whereas, for the 
staff reports, a significant difference was found 
(Z2=9.87; P<0.05) such that a greater fre- 
quency of reported self control across all three 
domains of interest was seen in the group with an 
age of onset of less than one year. A similar 
pattern was seen in the self-report group, but, as 
To investigate the effect of IQ where the 
information was available, four groupings were 
used as follows: IQs of 40-50 (n = 7), 50-70 
(n = 32), 70-90 (n = 24), and 90-109 (n = 13) 
corresponding to the severe learning disability, 
mild learning disability, low average, and average 
ranges. 
Results indicate a significant difference bet- 
ween these groups for subjects elf-report (Z 2= 
26.59; P<0.001), such that attempts at self- 
control were most frequently reported by those 
with higher IQs (i.e. 70-109). Attempts at 
inhibition in particular were most frequently 
reported in the IQ 90-109 group. 
From the staff perspective, there was also a 
significant difference between the groups (Z 2= 
22.82, P<0.001) which would appear to be 
largely attributable to the fact that precipitants 
were thought o be a more common factor in the 
IQ 90-109 group. 
DISCUSSION 
The purpose of this study was to investigate the 
extent to which young people with severe and 
complex seizure disorders felt that they had some 
degree of control over their seizure disorder. 
Thus, the emphasis here is on perceived self- 
control as opposed to actual self-control, and no 
attempts were made to explore the validity of any 
claims to self-control. 
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The questionnaire used was deliberately kept 
short in order to encourage the subjects' co- 
operation, and the questions were left open- 
ended in order to avoid prompted responses. 
It is important o note at the outset that the 
young people who make up the study group in 
this investigation are not representative of the 
majority of children and young people with 
epilepsy. It will be recalled that all the subjects 
were attending one of two specialist residential 
centres for young people with epilepsy, because 
of the intractable nature and severity of their 
seizure disorder, as is demonstrated by the range 
and number of seizure types experienced by the 
study group. This makes the potential for at least 
some degree of reported self-control of seizures 
evidenced by the majority of the subjects of even 
greater interest. Further, it could be suggested 
that it is quite justified to use such a study group, 
as these individuals are those with the greatest 
needs, and anything that may shed light on means 
of alleviating their seizure disorder is to be 
welcomed. Presumably, people whose seizure 
disorders are well controlled by medication, 
would not have cause to explore alternative 
methods of seizure control. 
However, there are also disadvantages in using 
such a population, because the very complexity of 
their seizure disorders (i.e. more than 79% of the 
group experienced more than one seizure type, 
and 82% were taking two or more antiepileptic 
drugs) makes further analysis of the data, with 
respect o the association between seizure type 
and reported self-control, extremely difficult and 
virtually meaningless. Further, 17 young people 
(23%) were identified as having pseudoseizures, 
in addition to spontaneous epileptic events, 
which, while this is not an unusual figure for this 
sort of sample, does raise the question as to 
whether the perception of self-control isdifferent 
in those young people who exhibit pseudo- 
seizures. Unfortunately, this was not addressed in
this study, and is clearly an issue for future 
research. 
In this study, the prevalence of reported seizure 
precipitants i  very high (63.3%) but not quite as 
high as the 90% reported by mothers of children 
with epilepsy attending a regional EEG unit (also 
unvalidated) 1°. Both data suggest hat seizure 
precipitants can be commonly identified, and the 
difference in prevalence rates found between our 
study and that of Verduyn et al. (1988) may be 
attributable tothe different reportees, i.e. child or 
parent, the age differences between the two study 
groups, or possibly the differences in severity of 
the seizure disorder between the two groups. 
The largest group of precipitants involved 
stress related factors, which is consistent with 
other observations of the importance of the 
association between stress and seizures in both 
adults 11.12 and children "~. From the young 
person's point of view the next most important 
group of precipitants were those related to visual 
stimuli, identified by 20.8%. Whilst it is well 
known that some people with epilepsy are 
sensitive to such stimuli, it has been estimated 
that photosensitive epilepsy is present in only 5% 
of all people with epilepsy 13, not all of whom will 
have visually induced seizures. However, given 
the unverified nature of our data, it would not be 
appropriate to make further comparisons with 
data concerning the actual (rather than per- 
ceived) occurrence of visually induced seizures. 
Even so, it is interesting to speculate that the 
occurrence of visually induced seizures may be 
higher in those individuals with the more severe 
seizure disorders, particularly given that staff 
reports of visual precipitants were also higher 
than would be expected. 
It is interesting to note that 6.2% of the young 
people identify participating in sporting activities 
or fairground rides as precipitants. But rather 
than the actual activity itself, the important factor 
may be the change in arousal and activity level 
from low to high and vice versa as has been 
suggested by Dahl (1992) 14. With regard to other 
precipitants mentioned, the numbers are small, 
and may reflect idiosyncratic responses which 
need to be taken into account in exploring seizure 
reduction strategies. However, this would seem to 
be consistent with other studies in that a similarly 
wide range of factors were reported to be 
associated with seizure occurrence in Antebi and 
Bird's (1993) study ~5. 
Self-induced seizures were identified in 12 
young people altogether, by either the subject 
and/or by the care staff. Self-induction of seizures 
is thought to occur in only a very small percentage 
of individuals with epilepsy, and although the 
exact prevalence is difficult to determine it has 
been estimated as 1 in 100016 of all those with 
epilepsy. Thus, it would seem that the frequency 
of reported self-induced seizures is considerably 
higher (whether reported by staff or young 
people) than would be expected. Perhaps self- 
induction is more likely to occur in children and 
young people with more severe and intractable 
seizure disorders. Alternatively, self-induction 
may be a more commonly-occurring phenomenon 
than is generally accepted 3"12'15. 
Subjects were asked about warnings of seizures 
as it has been suggested that those who have 
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warnings, theoretically, might be able to coun- 
teract he epileptogenic process and inhibit their 
seizures. Of our group who had warnings, 38 did 
indeed attempt to inhibit their seizures, although 
not always uccessfully. The fact that 68% of the 
young people believed that they could on 
occasion prevent their seizures from occurring, 
provides evidence to support the notion that 
spontaneously developed methods of seizure 
control are more common than generally real- 
ized. This is further supported by the discrepancy 
between what was recorded by staff and what was 
reported by the young people themselves. As was 
seen earlier, staff appeared to be completely 
unaware of the fact that many of the young 
people did try to exert some degree of control 
over their seizures. Indeed, there was a marked 
discrepancy between questionnaire and interview 
reports with respect o warnings and attempts at 
seizure inhibition, but this is hardly surprising, as, 
in many cases these are not going to be 
observable vents, and the only way to find out 
would be to ask the individual concerned. 
The reported rate of spontaneously developed 
inhibition techniques i considerably higher than 
that found in other studies, where 10-36% of 
subject groups are reported to have developed 
their own method of inhibition 2"15"~7, even though 
these were also based on self-report, and young 
people formed part of the subject group ~5. One 
might therefore speculate that reported attempts 
at inhibition are more likely to have been 
developed in those with the most severe and 
complex disorders, i.e. our subject group who 
were in specialist residential provision. It is of 
interest, however, that the range of inhibition 
techniques reported has some similarity with 
those found in other studies ~5. 
With regard to the relationship between 
perceived self-control and other variables, it was 
possible to conduct some preliminary analyses, 
with the exception of seizure type as mentioned 
previously. A summary of these results suggests 
that those who see themselves as being able to 
exert some degree of control over their seizure 
disorder are likely to have had an early age of 
onset (<1 year), to be taking two antiepileptic 
drugs, and to be functioning intellectually within 
the Low Average to Average range. Thus, there 
would seem to be some support for our specula- 
tions above that various aspects of perceived 
self-control are more likely to be reported by 
those with the more severe seizure disorders. 
Indeed it could be suggested that, for example, an 
early age of onset would allow the individual 
more time to get to know the parameters of their 
seizure disorder and time to explore alternative 
approaches to management. However, such a 
relationship was not found by Antebi and Bird 15 
with respect to the duration of the seizure 
disorder. It is perhaps not unexpected that some 
degree of self-control should be evident in the 
intellectually more able, although again similar 
relationships have not been reported in other 
studies 15. The role of antiepileptic drugs is less 
clear, and it is of interest hat Antebi and Bird ~5 
reported that awareness of seizure precipitants 
was more likely to be reported by those 
prescribed a greater number of drugs. 
More studies are clearly needed in order to 
explore these associations further. 
SUMMARY AND IMPLICATIONS FOR 
MANAGEMENT AND FUTURE R',SSEARCH 
In summary, this investigation of perceived 
self-control f seizures, in young people attending 
a residential school for epilepsy, revealed a 
relatively high rate of attempts at self- 
management. The data further show that care 
staff were unaware of this. In view of this, we 
would recommend that enquiry regarding seizure 
precipitants, warnings and inhibition techniques 
should be part of routine history-taking, and such 
questions hould be directed to the individual 
personally. 
These data also highlight the importance of 
stress-related precipitants, in view of which the 
role of stress/anxiety/anger management tech- 
niques would appear to be an important adjunct 
to the traditional methods of seizure control. 
Indeed, the effectiveness of such approaches has 
already been demonstrated 8. 
Given the large number of subjects who make 
some attempts to inhibit their seizures the 
question then arises as to whether this could be 
improved and rendered more effective. The 
important feature here is a belief that seizures can 
be controlled by non-medical methods (regard- 
less of the degree of success). It may well be that 
these are the subjects who would benefit most 
from instruction in the use of behavioural 
methods of seizure management, or alternatively 
taught to improve their existing approaches to 
inhibition. 
Future research needs to direct its efforts at 
exploring the relationship between perceived and 
actual attempts at control and the validity of 
subject reports. Further investigations are also 
needed in order to determine the characteristics 
of those who do have some degree of self-control 
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over their seizure occurrence, and to explore the 
differences between those who do and do not 
attempt to exert such control. 
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